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Diploma Engineering - SEMESTER — 4 - EXAMINATION — Winter-2025

Subject Code: 4340902 Date: 08-12-2025
Subject Name: Distribution and Utilization of Electrical Power
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Instructions:
Attempt all questions.
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. Make Suitable assumptions wherever necessary.
. Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.
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(b)
(“)
(©)

. English version is authentic.

Marks

1. Name the cable which connects the distributor to the consumer 03
terminals.

2. Name the component connects the substation to the area where
electrical power is to be distributed.

3. Name the distribution system shown in figure.

Loadl Load 2

Power Lines Load 4
20/0.4 v
Substations Load 3
1. [S22164239 SeopyHR 2(Helel A1 S1Scll Bedlof of 14 WU, 03

2.3d g25ef ollH WIUL 5 B HHwUsAa d (AR A1 %S B i
pa(s2s4 UldRe] [AdRQl s2qle] B.
3. WLIs(dUi £211Ad (AdBl WLl oM 241Ul

Load 1 Load 2

FPower Lines Load 4
20/0.4 Kv
Substations Load 3
Explain ring main distribution system with neat diagram. 04
o1 Aot (A1 ULl Yeus v1s(d 218 AUl oY

A single phase distributor 2 km long supplies a load of 100 Amp at 0.9 07
lagging p.f. at its far end, a load of 100 Amp at 0.8 lagging p.f. at mid
point. Both p.f. are referred to the voltage at the far end. The resistance

and reactance per km are 0.04 Q and 0.1 Q respectively. If the voltage at

the far end is maintained at 230 volt then calculate the voltage and p.f. at

the sending end and phase angle of voltage between two ends.



(5) 2 [sHl divdl Riag ¥ [S21eygeR dsil 85 0.9 AL UldR 3522 U 09
100 Amp =il €15, (1S Ulge2 Uz 0.8 A[3[31 Uld? 5522 UR 100 Amp =il
qls AW lY 52 8. vl UldR 3522 g2¢1l BSlell dlual 82 539 8.
[5H] €16 w1 Wal TA 525 el sH 0.04 Q 2 0.1 Q B. %) el
83 dle2% 230 dle2 U asnddiHi #11d dl Ass[oL BSL Uell dleoy
Wl ULdR 5522411 ALdT] 5] Al W) A5 dRsi| dl%etl 52 3914
A18Ld?] 2.

OR
(c) A single phase ac distributor AB 600 meter long is fed from A and 07
loaded as under;
(1) 100 A at 0.707 p.f. lagging at 400 metre from point A
(i1) 200 A at 0.8 p.f. lagging 600 metre from point A
The total resistance and reactance of the distributor is 0.1 ohm and 0.05
ohm per kilometer respectively. Calculate the total voltage drop in the
distributor. The load p.f. referred to the voltage at the far end.

(5) Ridd 32 1] [S2loye: AB 600 Hl2R didl BsL A €l 55 5dIHi 09
19 B w4 oA YUY dlS M| 219 B
(i) 0.707 Q3{I2L UldR $522 UR 100 A [tig A &l 400 M2
) 0.8 A3[21uldR 352 U200 A [6ig A &l 600 {122
[AdRsell 56 HdRAd W TR se1ua WaisH 0.1 216l Wal 0.05
w16l Uld (sdlleR 8. [Seloyeui 54 dley Slusl a1.id?l s2.
tiol UldR 5522 g2ell BSlell dleossl 82 53¢ 8.

Q.2 (a) Match column A with column B 03
Column A Column B
Extra super voltage cables From 22 kV to 33 kV
Super-tension cables Beyond 132 kV
High-tension cables From 1kV to 11kV
Usl2 () SlAH A< sy B 18 QY S, 03
sldH A sld4 B
sl Yu dler 3ud | 22kv el 33kv
JUR 202Ul 3016l 132 kv el duIR
©L® ool Juid 1kv ell 11kv
(b) Compare underground cable system with over head line. 04
(any 4 points)
(W) AR &S dleyel A8 WSRALBS 504d [eMsil WU 2. (519 0¥
UBL ¥ Hel)
(¢) Explain general construction of cable with neat diagram. 07
(5)  YS WIS[d A1 Sudsi] AlHIR UeAL YH2Ad), 09
OR
Q.2 (a) Identify the equipments used in sub-station as per given information. 03

1. Its main function is to limit short circuit current.
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2. It separates part of power system for maintenance or repair

purpose.
3. Itis used for communication purpose among various sub-stations
using power lines.

WG HI[ed] Yool HM-22leHi dURLdL ALl W),
1. dsj qua 51 01 UlEe 5224 Hulled sdls] B.
2. ANl AUl HHRSIH &g HI2 UldR R1RHe1] #HI2L #E2|
2D,
3. dell GUYLAL UldR dleetell GUYAL s3la [(dldy qu-2elel
dR HUR &q Hie AL B.

Compare indoor sub-station with outdoor sub-station.(any 4 points)
WLG2SIR AM-22Usl AL8 §o51R Ho-22elofl AU IHR] 52). (518 4
Hel)

Explain the pole mounted substation with neat diagram.

Ule HIGeRS A elal HelS JwLs[d 418 YHdl.

Define tariff and state its types.

2Rs cAUlLALRI 5] W detl UsIR 2LLdl.
Explain factors to be considered while selecting tariff.
2[R ure sl auid ealeHi Adlell S1EURL UR YRl ¥,

The consumer has a motor load of 150 KW which works at 0.9 lagging
power factor. The tariff is given below;

Fixed Charges: Rs. 100 per KVA of Maximum Demand

Energy Charges: 15 Paisa per unit

If the load factor is 0.75 then calculate the consumer's annual electricity
bill.

GUelSl UlA 150 KW «il Hl2R dls 8 % 0.9 @312l UldR §522 UR SIH
52 8. 2R& «{lA 214 B;
[i(8dd QUES: 2. 100 Uld KVA HEdH Hidl
Gost 2les: 15 YAl uld ylete
ol dlS 3522 0.75 €1 dll Alssell dlfNs dlog (Gl a1d3] 52

OR
Define power factor and list methods to improve it.
uldR 3522 culvAlfid $20 wa del JuRdl Hizeil Ueglduileil
Y[ vetldl.
Explain any four disadvantages of low power factor.
dl UldR 35201l SISULL YR A$LAUEL A1l
Derive the condition for most economical power factor.
SedH H5lell(Hsd UldR 3522 HIell 21d dlRdl.
Define luminous flux, illumination and candle power.
qletd sasU, oYUl Wl Fsd UldR cquALlld $2.
Define utilisation factor. State parameters on which it depends,
YelalpNlel yseedl catval AUl d sdL YRl U H1diRd
8 d wulLdl
State and explain the “Inverse law of illumination.”
"geld dl w1s O (HAAA" SR W HH2Ad.

OR
Following questions consist of two statements — Assertion (A) and
Reason (R). Answer the questions selecting the appropriate option
given below:
(a) Both A and R are true and R is the correct explaination of A
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(b) Both A and R are true but R is not the correct explaination of A.
(c) A is true but R is false.
(d) A is false but R is true.
1. Assertion (A): A Tungsten filament lamp is filled with inert gas
argon with small percentage of nitrogen.

Reason (R): The inert gas reduces evaporation of filament and
improves bulb efficiency.
2. Assertion (A): LED bulbs consume less electrical energy.

Reason (R): LED bulbs do not contain mercury.
3. Assertion (A): For good illumination, the value of space height
ratio is chosen from 1 to 2.

Reason (R): Lumen = candle power x solid angle.
oflAsil U A [e1deeil v B - [Atlel (A) el S128L (R).
ofld WU Y12 (A5 YRie s Ulloll sdlod B
() A el R Gicl A1UL O ol R ¥ A ofl ARAL AHY(AL B.
(b) A ¥l R Giol AL A U R W A ofl Al AU =il
(©) A U1 B UBLR Wig B.
(d) A vll2l & URIR AL 8.
1. [aulet (A): 221241 [sei1lo2 Ay si1p2losetsil 2llS] 2s1all
18 [o18sy A viofetell 12| Sl B.
$1R8L (R): [oiltsy NA (saiNoee] wiiwileidst g2ls 8 wa
olculefl SIAUAIHE YUIR 52 .
> [Adlel (A): LED wewt 3¢ [Aéd Groal diul 8.
51281 (R): LED G601 UIR] duRldl «feil.
3. [ddlet (A): ARL USL2A U2, ¥2ULsil BQIULSe1l UrRe]
Y&y 1 el 2 yie sdIMi wid 8.
$1R8L (R): Yol = FSA ULdR x AlElS e
List the requirments of good lighting scheme.

AR e (21 281Meil g sdIvleil Y[R vleildl.
Explain different types of lighting schemes.

el el Usleil dlglol 2814 quendl.
Draw a block digram of AC drive and write function of any two
components.
AC S19deil 6dls SIAAM 1R el S1SURL A 2S5l s1 quil.
List 6 advantages and 2 disadvantages of AC drive.
AC $18dell 6 §1U&L ¥al 2 I§l1U 1ol ALE] Keidl,
Explain construction and working of ceiling fan.
AL(Ed1 Fetedl 22l el s1 AU,
OR

Draw a block digram of DC drive and write function of any two
components.
DC Sl9deil els SIAAM 1R el S1SURL A 2S5l s1 quil.
State the function of following parts with respect to microwave oven.

1. HV transformer

2. Rectifier

3. Magnetron

4. microprocessor
H1951Ad A\ dolell ALSHI «ilAoll G110l S1U BRI

1. HV 2ledslHR
2. AUsesiuR
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4. HIOSIMIAUR
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Compare individual drive with group drive.
(03 marks)
Compare AC drive with DC drive. (04 marks)

ogel S1od 418 cusddld Siedeil deeil s2.
(03 2181)
AC $18deil DC siod 418 ddeil s, (04 2131

07

09



Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 4 (NEW) - EXAMINATION — Winter-2024

Subject Code: 4340902

Subject Name: Distribution and Utilization of Electrical Power

Time: 02:30 PM TO 05:00 PM

Instructions:
Attempt all questions.

1.

2
3
4.
5

Q.1
ETR

Q.2
U%l.2

Q.2
Usl.2

. Make Suitable assumptions wherever necessary.
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. English version is authentic.

Classify Distribution System.
Sl2le2lel (22U o adilsL 530,
State advantages and disadvantages of distributed generation.

S1R210Y2S Ael2let oll §lUEL ¥al JNR§IUEL AUl
Explain different methods of feeding distributors.

Slr2loyer 4 §ls slell [dldu dl auendl.

OR
A two wire distributor ABC is fed at A at 240 V. loop impedance of
section AB 15 0.05+j0.15 Q. And that of section BC 1s 0.1+j0.3 Q. Load
current at C is 30 A at 0.8 lagging power factor and that at B is 40 A
at 0.7 lagging power factor. The power factors
are referred to the receiving end voltage. Find the voltage at C.

0l dlyR S1210Y2RABC ol A Ul &l 240 v 2l §ls sl w11d
8. As2el AB oll U HRULSeY 0.05+0.15 Q B, Vel ASAsl BC
ol gu HN{lseA 0.1+0.3 Q 8. C ULA «ll dls 0.8 Ad{[>L uldR
3522 U2 30 A 8. ¥al B UIA «ll dls 0.7 Q2oL uldR 3522 UR
40 A. WA Uld? 3522 AANdIoL oS oil Fgo UL D. dl C UR «ll
dleze 21ltl.

Explain classification of substation on the basis of the method of
control.

U61R2el o 521 52dl1odl dd otl IR QI{[5201 53).

Draw key diagram of 66/11 KV distribution substation.

66/11 KV Sl2luj2lel uei221e oil $| SIUIAM €121,

Compare outdoor and indoor type Sub-station.

V(G2 SIR el Bel SIR AL 22Uet ofl AWML 52,
OR

Draw diagram for single bus bar system.

[Ridie o1 611R 12U il siuLAM el

Explain SL type cable.

SL USIR ol 3046 qumdl.

[llustrate general construction of cable with diagram.

3019 ofl LMLoY YL £13] o AHAdl.
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Explain desirable characteristics of tariff.

2315 -l dlaiilsdl Anndl.
Explain block rate tariff anci three part tariff.
odls 22 23 wal il ule 220§ Axndl.

State methods of improving power factor. Explain use of synchronous
condenser to improve power factor.

UldR 3522 JuRdleil Adl aiidl. uldr 3522 yuRdl Hi2
A5letA S5 oll GUAULL AHMdl.
OR
State disadvantages of low power factor.
VL ULdR 3522 o1l A §1ULL FLLdl.
Draw diagram for plate earthing used in substation.
AWRB2el HL SCAML Bldd Qe Belldl Auomndl.

A load of 500 KVA is supplied from 1100 V,50 Hz mains. The power
factor of the load is 0.6 lagging. The power factor has to be improved
to 0.95 lagging by using a capacitor bank connected in delta. Suggest
the rating of the capacitors assuming that the load KVA remains
constant. Also calculate the additional KW available.

1100 V,50 Hz oll Al A1 lscliil 1dd 500 KVA oll dlS
ol Uld? 3522 0.6 A2([21 8. KVA dlS wyN il o 41 uldR
3522 ol 0.95 Qd{[o1 V26l YUl HI2 Se2L ML FISI8L 534
FURI2R ols o1l 3U[ReR of 22Ta1 2014, dell auiRiell UIH el
KW 20l

Define
terms: (i) illumination (ii) absorption factor (iii) reflection factor.
cuarRild s () oMl (ijAoAAA ISR
(i sA 52101 F522.
Explain space height ratio and utilization factor.
Y sloe Wil W Y2ldloB2uel 352 Axwdl.
[Mlustrate Lambart’s cosine law.
0112 ol Sl ol oflAM AU,
OR
Derive relation between plane and solid angle.
Wel el Al[As o1e qeil iy dirdl.
State advantages of LED lamps.
LED QW ol §lA&L QUL
Explain construction and working of Fluorescent tube light with
diagram.
sdl2o2 RJol |I9R ofl Uil dell 1 uHendl.

State disadvantages of group drive.
YU SLod il A LAl ¥LLdl.
State advantages of electric drive.
9aAs2ls SIOd il lAel AUl
Explain electric drive with block diagram.
odls slAAM £13] o ©Asls siod AUAdl.
OR
Explain working of automatic electric iron.
1210215 9aAsels il 3dl Ad s1d 52 B A AHeAndl.
[Nlustrate testing of running winding of ceiling fan for different faults.
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(W) el el 512 HI2 A1doL ol ofl 26([21 5196 of 232[o1 qUMdl.  o¥
(c) Compare AC drive and DC drive. 07
(5) W Al s1od deil Sl Al s1ed ol MR s:. 09
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1.  Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3.  Figures to the right indicate full marks.

4.  Use of programmable & Communication aids are strictly prohibited.

5.  Use of non-programmable scientific calculator is permitted.

6.  English version is authentic.

Q1 (a Explain any one method of feeding the primary distributor. 03
@ ULTHI] Sl2lexger 4 §ls sdledl 516 15 uwl Ild uHdl. 03
(b) Write the steps for design of feeder and distributor. 04
® 5152 Wl S12|6YeR ofl SlBIEel oll R Q. oY
(©  Write different methods of calculation of 1-¢ A.C distributor. 07
© 1-¢ WAL Slrgloyereil a1.ids «fl (alay yee(dudl quil. 09
OR

A 2-wire d.c distributor cable AB is 2 km long and supplies loads of
100A, 150A, 200A and 50A situated 500m, 1000m, 1600m and

(© 2000m from the feeding point A. Each conductor has a resistance of 07
0.01Q per 1000m. Calculate the potential difference at each load
point if a potential difference of 300V is maintained at point A.
2-d1dR d.c. Sl2lexer mud AB 2 (sHl diodl 8 wa glslal
ulge2 A &l 500m, 1000m, 1600m el 2000m (R&d 100A,

© 150A, 200A ¥ 50A il €l A ld 52 . €35 §S52H1 0.01Q 09
Uld 1000m. %1 Ulgfe2 A U2 300V <il dl&2s dsldd staddl Hi
214 dl €35 @S UlEe2 U dl@ dslddeil ad?l s21.

Q2 (a State advantages and disadvantages of distributed generation. 03
@ Sl216YSS %elQUsl vl SlUel WA A§1UEL WQLLd). 03
(o) Draw Pole Mounted Substation. 04
b Uld HIGRS Auxle ¢lRl. ¥
© Draw and explain key diagram of 66KV/11KV distribution 07
substation.
© 66KV/11KV SRElodjeled dolReld ol sl suAM eRl A s
UM,
OR
Q2 (2 Draw and explain feeder, distributor and service mains. 03
@ 515, SlRlua)e W AUldy Aoy €130 yHmd). 03
(b) Explain different equipments used in substation. 04

b YRl HL AUl [alce Hltell dHosd). oY
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Draw and explain key diagram of 220KV/33KV substation using
double basbar system.

220KV/33KV UR2lel HI2 SHE WYWIR (MM «ll S| SIAIAM
€131 o Yuendl,

Explain general construction of underground cable.

WS UGS Budel HIS AlHIAU Uell AHAl.

Compare oil filled cables and solid cables.

64 (565 3uid W UES St ofl A M) 521,

Calculate annual bill of a consumer whose maximum demand is
100kw, power factor is 0.8 lagging and load factor is 60%. The tariff

used is Rs 75 per KVA of maximum demand plus 15 paisa per KWH
consumed.

Ad| ALSS <l dINs ([def]l AQd] s ¥ Beil HedH Hidl
100KW, UldR 5522 0.8 Q319 wa dlS 5522 60% 8. dugdd
Hedy Uil ol . 75 Uld KVA ddl 15 Ul Uld KWH duzigl

UL 8.
OR
Explain screened cable with diagram.

25l 5046 wLSs[d A1 qHemdl.
Compare overhead line and underground cable system.

WLARES AlESel wel WS ALGS Sl of] UWIHR] 531,
Define tariff. Also explain types of tariff.

2315 ofl cyluul AL detl UsIR)L yHedl.

Explain different methods to improve the power factor.
UldR 5522 JlRl «il (aldy yee(da) qHdl.

Explain law of illumination.

pe{lALlel il [1yH] 1M,
Draw and explain compact fluorescent lamps.

slse selReleR wleod ¢13]  Yuodl.

OR
A lamp working on an AC voltage of 250 volts takes a current of 0.8
A. It radiates a flux of 3000 lumens. Calculate luminous efficiency.
250 dleeil AC dl&% UR S1H Scll weul 0.8 A<l 532 4 8. d
3000 &YReloll Udls 361d 8. dadl siletHdl «fl a.ld?] 5.

Explain different types of lighting schemes.

(alay usiz <l @1852laL ofl Al AHemdl.
Explain factors to be considered while designing the lighting
scheme.

dle2loL 21U ol SIALSet 5] dwld wleiHi Adletl URedonl
Auox1d).

Write dis-advantages of low power factor.

6l UldR 3522 el AREle dudl.
Draw and explain block diagram of electric drive.

8a(525 SIodell LS SIULAIM €12 A AH21d).

Explain the electric ceiling fan in details
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Q.5

(c)

(a)
(a)
(b)
(b)
©

ga(525 1[4l o1 (A2l (da1dl asLidl.
OR

Draw the block diagram of AC drive.
AC Slodel 6ls SIRURUM €.

Compare Individual and Group drive.

Y [Scldld e 9 SLedeil ddsil 52

Draw and explain the block diagram of microwave oven.

HIps1Ad wldsiel] edls SIAAMH 1) 2ol Y-,

ER R R R R TR L SR R R R L o S
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